where k is Boltzmann constant and T is the absolute temperature.
Numerous studies have been conducted on the development of new ionic conductive materials. Fast ionic conductors generally have special crystal structures which permit large values of n i or/and mi.
Rutile has "channels" of low electron density parallel to the c-axis. Since there are no channels perpendicular to the c-axis,
preferential diffusion parallel to the c-axis is expected. Sasaki and conductors. It is quite obvious that mono-and divalent ions diffuse fast enough in rutile to be comparable with fast ionic conductors.
The solubility limit of Fe in rutile is thought to be about 1%
[8J. If the Fe ions dissolve in both interstitial and substitutional sites, the following reaction will occur;
Point defect equilibria in rutile may be represented by the reactions, 
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